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The U.S. Environnental Protection Agency (EPA), with the concurrence of the Col orado Depart nent
of Public Health and Environment (CDPHE), presents this Record of Decision (ROD) for stockpiled
fine slag at the Arkansas Valley snelter slag pile of Qperable Unit 3(QU 3) within the
California @Qulch Superfund Site in Leadville, Colorado. The ROD is based on the Adm nistrative
Record for California @Qulch QU3, including the Remedi al Investigation/Feasibility Study (R /FS),
the Proposed Plan, and the public comrents received. The ROD presents a brief summary of the
RI/FS, actual and potential risks to hunan health and the environnent, and the Sel ected Renedy.
EPA fol | oned the Conprehensive Environnental Response, Conpensation, and Liability Act, as
anended, the National Contingency Plan (NCP), and appropriate guidance in preparation of the
ROD. The three purposes of the ROD are to:

1. Certify that the renedy sel ection process was carried out in accordance with the
requi renents of the Conprehensive Environnmental Response, Conpensation, and
Liability Act, 42 U S.C. 9601 et seq., as anended by the Superfund Anendrents
and Reaut horization Act (collectively, CERCLA), and, to the extent practicable,

the NCP;

2. Qutline the engineering conponents and renedi ati on requirenents of the Sel ected
Renedy; and

3. Provide the public with a consolidated source of information about the history,

characteristics, and risk posed by the conditions of the stockpiled fine slag at the
Arkansas Valley Snelter slag pile of QU 3, as well as a summary of the cl eanup
alternatives considered, their evaluation, the rational e behind the Sel ected

Renedy, and the agencies' consideration of, and responses to, the comments received.

The ROD is typically organized into the follow ng three distinct sections:

1. The Decl aration section functions as an abstract for the key infornation
contained in the ROD and is the section of the ROD signed by the EPA Acting
Regi onal Adm nistrator and the CDPHE Director;

2. The Deci sion Summary section provides an overview of the QU 3 characteristics,
the alternatives evaluated, and the anal ysis of those options. The Decision
Sunmary al so identifies the Sel ected Renmedy and expl ai ns how t he renmedy
fulfills statutory requirenents; and

3. The Responsi veness Summary section addresses public comrents received on
the Proposed Plan, and other infornmation in the Adm nistrative Record. However,
since the EPA did not receive any witten public comments, this ROD will not
contain a Responsiveness Sunmary.



DECLARATI ON
SI TE NAME AND LOCATI ON

St ockpil ed Fine Slag

Arkansas Valley Snelter Slag Pile

California @ulch Superfund Site (Qperable Unit 3)
Leadvil | e, Col orado

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the Sel ected Renedy for stockpiled fine slag at the Arkansas
Valley snelter slag pile of Qperable Unit 3 within the California Qulch Superfund Site in
Leadvill e, Colorado. EPA, with the concurrence of CDPHE, selected the renedy in accordance with
CERCLA and the NCP. Note that this decision addresses stockpiled fine slag only. O her
activities required for QU3, including other slag piles, the railroad easenent, and the railroad
yard, are addressed under a Consent Decree with the Denver & Rio Gande Wstern Railroad

This decision is based on the Adm nistrative Record for the stockpiled fine slag at the Arkansas
Valley snelter slag pile of QU 3 within the California Qulch Superfund Site. The Adm nistrative
Record (on mcrofiln) and copies of key docunents are available for review at the Lake County
Public Library, located at 1115 Harri son Avenue in Leadville, Colorado, and at the Col orado
Mountain Col |l ege Library, in Leadville, Colorado. The conplete Admi nistrative Record nay al so be
revi ewed at the EPA Superfund Records Center, located at 999 18th Street, 5th Floor, North
Terrace in Denver, Col orado.

ASSESSMENT OF THE SI TE

The stockpiled fine slag at the Arkansas Valley snelter slag pile does not present an inmmi nent
or substantial endangernent to public health, welfare, or the environment.

DESCRI PTI ON OF THE SELECTED REMEDY

The Sel ected Renedy is the No Action Alternative, which was presented in the Final Stockpiled
Fine Slag Feasibility Study Report (FS) (Terranext, 1996a). The FS used a conparative anal ysis
to evaluate several alternatives and identify the advantages and di sadvant ages of each

Sel ection of the No Action Alternative was based on this analysis. For the stockpiled fine slag
the Sel ected Renmedy | eaves the slag piles in their existing condition with no renedi ation

engi neering controls, long term mai ntenance, or clean up planned. The Sel ected Renedy is
protective of hunman health and the environnent, and is considered effective because 1) no

conpl ete hunman or ecol ogi cal exposure pathways were identified for the stockpiled fine slag and
2) the potential for release of netals in |eachate fromthe stockpiled fine slag is m nimal

The Sel ected Renedy provides a contingency for resource utilization, which nay be undertaken in
the future if regional narket denmand exists for the naterial. Resource utilization involves the
use or reuse of the slag naterial as a comercial product. Due to concerns about the potentia
for release of airborne particulates if resource utilization is undertaken, the EPA has

determ ned that resource utilization of the stockpiled fine slag is only appropriate if it is
encapsul ated for reuse. Encapsul ation can include the use of fine slag in concrete or asphalt
aggregate; or as road base, backfill or other construction naterial as long as the fine slag is
chem cally bound or physically separated from any exposure scenario by a barrier consisting of
another material. Dust suppressants to control particulate em ssions and best managenent
practices to control stormwater runoff would al so be enployed to contain contam nant rel eases
fromthe fine slag stockpile and during inplenmentation of the contingency renedy. Resource
utilization nmust also take into consideration any toxic |eaching potential for the fine slag.

DECLARATI ON STATEMENT
No renedial action is necessary to ensure protection of human health and the environnent.

<I MG SRC 98076A>
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1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

St ockpil ed Fine Slag

Arkansas Valley Snelter Slag Pile

California @ulch Superfund Site (Qperable Unit 3)
Leadvil | e, Col orado

The California @il ch Superfund Site is located in Lake County, Colorado, in the upper Arkansas
Ri ver basin, approximately 100 mles southwest of Denver (see Figure 1). The Site enconpasses
approximately 16.5 square nmiles and includes the towns of Leadville and Stringtown, a portion of
the Leadville Hstoric Mning District, and the portion of the Arkansas River fromits
confluence with California @l ch downstreamto the Lake Fork O eek confluence. The California
@il ch Superfund Site has been organized into 12 operable units (OJs). Figure 2 shows the Site
boundaries and the | ocation of QU 3.

Qperable Unit 3 (Figure 2) includes three slag piles (Arkansas Valley, La Plata, and Harrison
St.) owned by Denver and Rio Grande Wstern Railroad (D&RGN, a railyard right-of-way through
Leadville and a railyard in the area of Leadville known as Poverty Flats. This Record of

Deci sion (ROD) addresses only the fine slag 1 stockpiled as a subpile of the Arkansas Vall ey
(AV) Snelter Slag Pile. In addition, D&RGN has identified a snall volune of fine slag in the
railyard (Poverty Flats). D&RGWN has prepared a plan which addresses renoval of the fine slag
fromthis area to the AV Snelter Slag Pile (EPA 1996).

The AV Snelter Slag Pile is the largest and westernnost of the three slag piles owned by D&RGNV
in the Leadville area (Figure 2). This pile was generated fromslag produced prinarily by the AV
snelter facility, which operated from 1882 to 1960. The pile covers approxi mately 40 acres and
is approxi mately 9,800 feet above nean sea |evel (AMBL). Based upon aerial photography, the pile
volume in the late 1950s was approximately 1.2 million cubic yards. Today, approxi mately 422, 000
cubic yards of slag remain on the AV Snelter Slag Pile. The volune of stockpiled fine slag at
the AV Snelter Slag Pile is approxi mately 190,000 cubic yards. The slag pile was purchased by
D&RGWV from ASARCO in 1961 for use as ballast (Terranext, 1996a)

The AV Snelter Slag Pile is bounded by Leadville Sewage Treatnent Plant property and State

H ghway 24 to the south, old snmelter works to the north, wooded property to the west, and other
snelter-related wastes and Stringtown to the east. California Qulch runs adjacent to the slag
pile vicinity for approximately 1/5 its |l ength. D&GWhas perforned work near the California
Qilch to mnimze the direct contact of surface water with the slag piles. In the vicinity of
the AV Snelter Slag Pile, clean fill has been berned along the toe of the slag to prevent direct
surface water fromcontacting the slag (Terranext, 1996a).

1 Fine slag is sorted slag which is less than 3/8 inch. Sorted slag is slag that has been
physically separated into size fractions for the purpose of railroad ballast production
(Terranext, 1996a).

Lake County is relatively small (380 square mles) and is predominately rural, with a 1990
popul ation of 6,007 (U S. Departnment of Commerce, 1990). About half of this popul ation resides
within the Gty of Leadville. The popul ation of Lake County has fluctuated with the mning

i ndustry. The popul ati on increased to about 9,000 between 1960 and 1981 and then decli ned

t hroughout the 1980's. Land surrounding OU3 is predom nately dedicated to m ning, conmercial,
and residential uses.

The climate of Lake County is dry but otherw se typical of nost al pine regions in the southern
Rocky Mountai ns. The average annual nmaxi mumtenperature in the Leadville area is 50.5 degrees
Fahrenheit and the average annual mninumtenperature is 21.9 degrees Fahrenheit, w th an annua
nmean tenperature of 37.3 degrees Fahrenheit. The south-central portion of the county, at an

el evation near 9,000 feet AMSL, receives about 10 inches of precipitation annually. Wnd is
predominantly fromthe northwest, with speeds typically fromO to 30 mles per hour (nph) (WC
1993). Popul ated areas of Leadville are predomi nantly upwi nd of the AV Snelter Slag Pile.

2.0 OPERABLE UNI T HI STCRY AND ENFORCEMENT ACTI VI TI ES

The California @il ch Superfund Site is located in the highly mneralized Col orado Mneral Belt
of the Rocky Mountains. Mning, mneral processing, and snelting activities have produced gold



silver, lead, and zinc for nore than 130 years in the Leadville area. Mning and its rel ated
industries continue to be a source of incone for both Leadville and Lake County. The Leadville
H storic Mning District includes an extensive network of underground mne workings in a
mneralized area of approximately 8 square mles |located around Breece Hll. Mning in the
District began in 1860, when placer gold was discovered in California @Qulch. As the placer
deposits were exhausted, underground worki ngs becanme the principle nmethod for renoving gold,
silver, lead, and zinc ore. As these m nes were devel oped, waste rock was excavated along with
the ore and placed near the mne entrances. Ore was crushed and separated into netallic
concentrates at mlls, with mll tailing generally slurried into tailing inpoundnents.

Approximately 17 snelter facilities are reported to have once operated within the Site. Mst
operations ceased by about 1900, although sone facilities continued to operate into the 1960's.
At present, nearly all of the mines within the Site boundaries are inactive; only a few

smal | -t o- noder at e-si zed mning operations exist. Al of the mlls and snelters which operated
onsite are inactive and/ or denolished.

Due to historic mining, mlling, and snelting operations, the Site contains nany tailings

i mpoundnents, fluvial deposits, slag piles, waste rock piles, and m ne water drainage tunnels.
Slag on the Site is the mneralized waste byproduct of smelting, and results fromthe processing
of lead ore in high tenperature furnaces. Three major slag piles and several snaller piles
remain at the Site (Figure 2). In 1961, D&RGW purchased the AV Snelter Slag Pile from ASARCO for
use as railroad ballast. D&RGWN purchased the La Plata slag pile fromthe Leadville Sanitation
District in 1970. Additionally, D&RGWpurchased the Harrison Street Slag Pile fromNL Industries
in 1983 (EPA, 1996).

The California Qulch Site was placed on the National Priorities List (NPL) in 1983), under the
authority of the Conprehensive Environnmental Response, Conpensation, and Liability Act( CERCLA)
of 1980. The Site was placed on the NPL because of concerns about the inpact of mine drai nage on
surface waters in the California @Qlch and the inpact of heavy netals |oading into the Arkansas
Ri ver (EPA, 1996). Several subsequent investigations were conducted within the California Qulch
Superfund Site that have addressed the slag at the three D&RGWN owned pil es.

In 1986, the EPA's contractor, CHZM H ||, sanpl ed surface water, groundwater, and nunerous m ne
waste piles, and three D&RGWN sl ag piles as part of the California Qulch Site Renedi al
Investigation (R)(EPA 1989). The objective of the mne waste and slag sanpling was to better
characterize the materials in the California Qulch Superfund Site. This was the first tinme that
the EPA had sanpled slag at the Site.

In 1988, James P. Wl sh and Associates, Inc. conducted a Soils Investigation. The stated

obj ectives of this study were to define potential action levels for soil, determ ne background
netals content of soils, delineate the extent of soil contanination, and determ ne sources of
soil contam nation. This study was initiated by ASARCO another potentially responsible party
(PRP) at the Site. Three sanples of slag were collected as part of this study: one fromthe
Harrison Street pile, one fromthe La Plata pile, and one froman area west of Leadville. This
study did not include the AV Snelter Slag Pile (MK 1992).

In May 1989, Jacobs Engineering perforned a second sanpling of slag for the EPA. The purpose of
the study was to deternmine the concentrations of netals in the three D&RGN sl ag piles and to
eval uate the potential for mgration of these netals to soil, water or air. Potential hazards to
the environnent and public health fromthe slag in Leadville were eval uated.

On Decenber 3, 1991, EPA and D&RGWentered into an Administrative Oder on Consent (AQC), CERCLA
- VIl - 92006, for the performance of a renedial investigation/feasibility study (RI/FS) of the
lead slag piles. Prior to the ACC, EPA had studied the slag piles as part of other
investigations at the Site. In 1992, D&RGWNperfornmed an R (MK, 1992) that addressed seven | ead
slag piles, including the Arkansas Valley, Harrison, and La Plata slag piles, and one zinc slag
pile. Following the RI, a Site-Wde Screening Feasibility Study (SFS) was undertaken as a joint
effort between the PRPs and EPA. The SFS was conpleted in March 1993. It screened several

remedi ation alternatives for all types of slag located at the AV Snelter Slag Pile based on
specific criteria, such as relative cost, inplenentability, and effectiveness. The three
alternatives retained for further evaluation were: no action, institutional controls, and
resource utilization (EPA 1996).



On Decenber 15, 1993, D&RGWentered into a Consent Decree with EPA to performthe renai nder of
their site work. The Consent Decree stated EPA' s concerns regarding the fine fraction of the
stockpiled slag and the potential for particulate release during ballast operations as a
potential human heal th exposure pathway. The Consent Decree required D&RGNto performa
feasibility study for stockpiled fine slag and to submt an operations plan before initiating
any ball ast operations. In July of 1995 D&RGWsubmitted a bal |l ast operations plan to EPA
Fol | owi ng EPA' s approval of the plan, ballast operati ons commenced in August 1995 (EPA, 1996)

In May of 1996, D&RGWsubmitted a feasibility study for the stockpiled fine slag (the FS) at the
AV Snelter Slag Pile, according to the terns of the Consent Decree. The existing fine slag
subpile and fine slag potentially generated fromfuture ballast production were the focus of the
FS. The FS provided a detailed analysis of the three retained renediation alternatives fromthe
SFS as applied to the stockpiled fine slag. The result of the Feasibility Study for the
stockpiled fine slag was a Proposed No Action Plan for the stockpiled fine slag as a subpile of
the AV Snelter Slag Pile (EPA 1996).

3.0 H GHLI GATS OF COMWUNI TY PARTI Cl PATI ON

Public participation is required by CERCLA Sections 113 and 117. These sections require that
bef ore adopti on of any plan for renedial action to be undertaken by EPA, the State, or an
i ndividual (PRP), the | ead agency shall

1. Publish a notice and brief analysis of the Proposed Plan and nake such plan
available to the public; and

2. Provide a reasonabl e opportunity for subm ssion of witten and oral coments
and an opportunity for a public neeting at or near the Site regardi ng the Proposed
Pl an and any proposed findings relating the cleanup standards. The | ead agency
shal | keep a transcript of the neeting and nake such transcript available to the
public. The notice and anal ysis published under item #1 above shall include
sufficient information to provide a reasonabl e expl anati on of the Proposed Pl an
and alternative proposals considered

Additionally, notice of the final renmedial action plan set forth in the ROD nust be published
and the plan nust be nade available to the public before commrencing any renedi al action. Such a
final plan nust be acconpani ed by a di scussion of any significant changes to the preferred
remedy presented in the Proposed Plan along with the reasons for the changes. A response
(Responsi veness Summary) to each of the significant coments, criticisns, and new data subnitted
inwitten or oral presentations during the public comment period nust be included with the ROD

EPA has conducted the required comrunity participation activities through presentati on of the
RI/FS and Proposed Pl an, a 30-day public comrent period, a formal public hearing, and
presentation of the Selected Remedy in this ROD. However, since the EPA did not receive any
witten public comments on the Proposed No Action Plan for the Stockpiled Fine Slag, this ROD
does not contain a Responsiveness Summary.

The Proposed No Action Plan for Stockpiled Fine Slag at the AV Snelter Slag Pile was rel eased
for public comment on Septenber 27, 1996. The RI/FS and the Proposed No Action Plan were made
avail able to the public in the Admi nistrative Record |ocated at the EPA Superfund Records

Center in Denver and the Lake County Public Library in Leadville. A fornmal public coment period
was desi gnated from Septenber 27, through October 28, 1996

On Cctober 3, 1996, the EPA hosted a public neeting to present the Proposed Plan for Stockpiled
Fine Slag at QU 3 of the California Qulch Superfund Site. The neeting was held at 7:00 pmin the
Mning Hall of Fane in Leadville, Colorado. Representatives fromthe EPA and D&RGWN presented the
Proposed Plan. Three alternatives were discussed: No Action, Institutional Controls, and
Resource Uilization. The No Action alternative was presented as EPA's and D&RGN's preferred
alternative. A portion of the hearing was dedicated to accepting formal oral coments fromthe
public. Only two questions were raised during this public neeting. These questions were in
regard to the volume of the fine slag proposed for No Action and the nature of the soil beneath
the Harrison St. slag pile, which is not relevant to this ROD

4.0 SCOPE AND ROLE OF CPERABLE UNI'T



The California Qulch NPL Site covers a wide area (Figure 2). EPA has established the follow ng
QUs for the cl eanup of geographically-based areas within the Site. The OUs are designated as:

Qul Yak Tunnel /VWater Treatnent Pl ant

ar Malta Qulch Fluvial Tailing/Leadville Corporation MII1/Milta @il ch Tailings
| npoundrent s

(0V] D&RGW Sl ag Pi | es/ Rail road Easenent/Railroad Yard and Stockpiled Fine Slag

oV Upper California Qulch

(013) ASARCO Snelter/Slag/MI1 Sites

(0V3] Starr Ditch/Penrose Dunp/ Stray Horse Qul ch/Evans Qul ch

(eV]4 Apache Tailing | nmpoundnents

QU8 Lower California Qulch

(e8] Resi denti al Popul ated Areas

QU10 Oegon @l ch

QU11 Arkansas River Valley Floodplain

Q12 Site Water Quality

The purpose of the D&RGW Sl ag Pil es/ Rail road Easenent/Railroad Yard QU RI/FS was to gather
sufficient information to support an inforned ri sk managenent deci sion on which renedies are the
nost appropriate for the D&RGWN St ockpil ed Fine Slag portion of QU3. The RI/FS was performed in
accordance with the National Q1 and Hazardous Substances Pol | ution Contingency Plan (NCP), 40
Code of Federal Regulations (CFR) Part 300, and CERCLA Section 104, 42 U S.C. ° 9604.

The objectives of the RI/FS were to:

. Determ ne the nature and extent of netals in source areas and other affected areas
within the D&RGWV Sl ag Pi |l es/ Rai |l road Easenment/Railroad Yard QU

. Define the potential pathways along which netals can mgrate, as well as the
physi cal processes and, to the extent necessary, the chem cal processes that control
t hese pat hways;

. Determ ne risk assessnment information including potential receptors, exposure
patterns, and food chain rel ationships; and

. Devel op, screen, and evaluate renedial alternatives and predict the consequences of
each renedy.

Based on the findings of previous investigations and the results of the D&RGW Sl ag

Pil es/ Rai |l road Easenent/Railroad Yard QU RI/FS, the sources and areas of environnental
contam nation at the Stockpiled Fine Slag (AV Snelter Slag Pile) portion of QU3 have been
adequat el y del i neat ed.

The remedy outlined in this ROD represents the final renedial action only for the stockpiled
fine slag at the AV Snelter Slag Pile. Renedial actions undertaken at the Stockpiled Fine Slag
portion of QU3 are intended to be consistent with the renedial action objectives and goal s
identified for the California GQulch NPL Site and other QU investigations.

5.0 SUMVARY COF SI TE CHARACTERI STI CS

As a result of D&RGWprocessing the slag for use as railroad track ballast, the AV Snelter Sl ag
Pile is actually conposed of several sub-piles (Figure 3). The subpiles of the AV Snelter Sl ag
Pile site include sorted fines, water-quenched fines, ballast-sized material, oversized
material, and unsorted air-cool ed slag. The subpiles of sorted fines consist of the less than
3/8 inch diameter slag. The ball ast-sized subpile is conposed of material with particle sizes
rangi ng from approxi mately 3/8 inch to 2-1/2 inches in dianeter. Two subpiles of oversized
material fromballast processing consist of slag that is greater than 2-1/2 inches in dianeter
sone brick, and sonme scrap iron. The existing fines piles and fines potentially generated from
future ballast production are the focus of this ROD. Figure 3 also depicts the |ocation of
stockpiled fine slag at the AV Snelter Slag Pile. This and a snall anount of fine slag in the
railyard are the only locations within the California Qulch Superfund Site with stockpiled fine
slag. The volune of stockpiled fine slag at the AV Snelter Slag Pile is approximately 190, 000



cubi ¢ yards. The vol unme of stockpiled fine slag at the railyard was estinated at approxi mately
220 cubic yards (Terranext, 1996b). As noted previously, the snall anmount of fine slag at the
railyard has been noved to the AV Snelter Slag Pile. The total volume of fine slag noved from
the railyard to the AV Snelter Slag Pile was approxi mately 1200 cubi c yards.

The fol |l owi ng paragraphs di scuss the prinmary contam nants of concern, summarize the nature
and extent of contam nation, and provide a brief description of contam nant fate and transport.

Site Characterization Summary - Stockpiled Fine Slag

During the Lead Slag Pile Rl (MK 1992) a total of 18 slag sanples were collected fromthe AV
Snelter Slag Pile (Figure 4). Four of these sanples were collected fromthe sorted fines and
four fromthe water-quenched fines subpiles. These sanples were collected fromthe surface to a
depth of 3 feet. In addition, four subslag sanples were collected fromfour coreholes drilled at
the AV Snelter Slag Pile. Two of these subslag sanples were collected fromdirectly bel ow t he
wat er - quenched fines subpile. Each sanple was subnmtted for |aboratory conpositional and

|l eachability analysis. Material fromthe finer-grained slag piles was al so submtted for
particle size testing. Conpositional analyses included total netals, water-soluble anions, and
aci d-base accounting. Leachability testing included Synthetic Precipitation Leaching Procedure
(SPLP) (EPA Met hod 1312) and colum |each tests, which were intended to sinulate, as closely as
possible, in situ conditions (Terranext, 1996a).

Conpositional results showed that the slag is an iron nagnesiumsilicate, wth residual base
nmetal s. Concentration nmeans for the four prinmary netals of concern collected fromfine slag
sanple locations at the Site are as foll ows:

. Arsenic neans; 435 milligramper kilogram (ng/kg) -sorted fines, 909 ny/ kg
wat er quenched fines

. Cadm um neans; 11.9 ng/kg-sorted fines, 16.6 ng/ kg water-quenched fines

. Lead neans; 10, 800 ny/ kg-sorted fines, 9,650 ng/kg water-quenched fines

. Zinc neans; 44,000 ng/ kg-sorted fines, 73,000 ng/ kg water-quenched fines

Conpositional results for the two subslag soil sanples (AVB103 and ABV104) coll ected beneath the
wat er - quenched fines showed concentrations of nmetals of concern to be significantly | ower than
those for the slag material, and within the range of literature values for nmetals occurring
naturally in soil (MK 1992-Table 4-15). These sanpl es showed the | owest value for arsenic (5.7
ny/ kg), lead (84.8 ng/kg) and for zinc (188 ng/kg) fromall subslag soil sanples collected.
Site-specific background has not been established, however, ranges for netals of concern in

Col orado soils are as follows: arsenic (1.2-24 ng/kg), |ead 15-150 ng/kg) and zi nc (16-300

ng/ kg) (Terranext, 1996a). The subslag soil sanples collected frombeneath the water-quenched
fine slag at AV exhibited a negative acid-form ng potenti al

Leachi ng anal ysis, which included both SPLP and col umm | each studies, showed m ninal |eachi ng of
netal s of concern. Synthetic Precipitation Leaching Procedure results for all elenents tested in
slag were below the toxicity characteristic criteria, listed in 40 CFR 261.24. Man val ues for
the contam nants of concern were generally two orders of magnitude | ower than these regul atory
threshol ds. Columm | each tests showed sinilar |low levels of |eaching (Terranext, 1996a).

Particle size data and site-specific neteorol ogical data were used to determine whether slag in
the fine-grained piles has the ability to becone airborne. Threshold friction velocities (the
wi nd speed above which the surface material becones airborne) were cal cul ated using the node of
the aggregate size distribution. Wnd data and the height of the piles were used to calculate
the friction velocity. Results for the two fines piles are:

Threshol d Friction Velocity

sorted fines 1.0 neters per second (n sec)
wat er - quenched fines 0.58 nisec
Friction Velocity 0.55 nisec

A friction velocity lower than the threshold friction velocity denonstrates that sustained w nd
gusts (0.55 msec, MK 1992) in Leadville are not fast enough to cause wi nd erosion of the fines
slag piles.



QG oundwat er

A site-wide nonitoring programwi |l be devel oped at the California Qulch Superfund Site once
all source areas have been addressed. Groundwater in the vicinity of the stockpiled fine slag
has not been fully characterized. As noted above, the subslag material showed concentrations of
netals of concern to be significantly lower than those for the slag material, and within the
range of literature values for nmetals occurring naturally in soils. These results suggest that
surface water infiltration through the slag piles does not significantly inpact groundwater nor
does it inmpact the soils beneath the slag piles, as evidenced by the results of the soi

anal yses (Terranext, 1996a).

Surface \Water
No di screet conveyances of surface water runoff fromthe AV area have been noted. Additionally,
the bermplaced along the California Qulch is designed to elimnate surface water runoff from
directly entering the California Qulch (Terranext, 1996a).

Soi l's

Anal ysis of subslag soils frombeneath the fine slag piles show the | owest concentration for
|l ead, arsenic and zinc of any of the subslag sanples collected (Terranext, 1996a).

Di scussi on of Fate and Transport

Exi sting pathways for potential mgration of netals of concern include w nd, |eaching, mxing by
human activities, runoff, and direct contact.

Rel ease Mechanism1 - Wnd

The air pathway analysis results indicate that wind erosion is not a viable rel ease nmechani sm
for the lead slag piles, including the AV water-quenched and sorted fines piles.

Rel ease Mechani sm 2 - Leaching

Testing in subslag material does not indicate that |eachate fromslag contributes to el evated
netal s concentrations in the vadose zone beneath the slag piles. This conclusion is supported by
the lack of acid-generating potential and the neutral -to-basic pH of the slag and subsl ag
material s.

Rel ease Mechanism 3 - Mxing by Human Activities

Transport of slag by hunman activities has occurred, as it was historically used for road

mai ntenance within the Site by Lake County and the Col orado Departnent of Transportation.
This nmechanismwi |l not continue in the future as reuse of the slag material is controlled as
specified in this ROD.

Rel ease Mechanism 4 - Surface Water Runoff
No evi dence of transport of slag fines by surface water runoff was observed at any of the
exam ned piles. Slag does not appear to be transported frompiles onto adjacent soils in
rivulets or channels. Pile integrity, especially for fines piles where this is nost critical,
appears intact. This potential release nechanismfor slag is not a concern at the AV Snelter
Slag Pile.

Rel ease Mechanism5 - Direct Contact
Due to the physical characteristics of the slag piles, direct contact with the slag piles was
considered unlikely in EPA's Prelimnary Baseline Hunan Health Ri sk Assessnent (EPA 1991).
Therefore, it was elininated as a rel ease mechani sm

6.0 SUWARY CF SI TE R SKS

In the Prelimnary Baseline Human Health Ri sk Assessnent (EPA, 1991) |ead and arsenic were



identified as the primary chemcals of potential concern at the California Qulch NPL Site. Since
the conpletion of the prelimnary risk assessnent, several inportant studies were conpleted that
provi ded nore extensive and nore reliable data on environmental concentrations and on hunman and
ecol ogi cal exposures. Leadville officials and business | eaders expressed concern over possible
risks and liabilities associated with commercial and recreational uses within the Site
Therefore, in the final baseline risk assessnment, risks posed by environnmental contam nation to
current or future workers in the commercial and business district of the community and to peopl e
who engage in recreational activities in and around the comunity were eval uated. The assessnent
was conducted to determine if environnental contam nation was of concern at any |ocations
presently zoned comercial/industrial and to address concerns regardi ng the devel opnent of a
proposed bi ke path around the community (EPA, 1996).

In 1995, EPA conpleted two parts of the Baseline Human Health Ri sk Assessments for the
California @Qulch Superfund Site. These are: Part A Risks to Residents from Lead (EPA 1995b), and
Part C Evaluation of Recreational, Wrker Scenarios (EPA, 1995c). Part A evaluates risks to
residents fromlead; and Part C evaluates risks to workers in the commercial and business
district and to recreational users in areas in and around the comunity. The foll owi ng

par agraphs summari ze results of the final baseline risk assessnent as they relate to the
stockpiled fine slag at the AV Snelter Slag Pile.

Terrestrial and aquatic risks associated with exposure to site chemcals were al so eval uated by
EPA. Aquatic risks were evaluated in the Final Baseline Aquatic Ecol ogi cal R sk Assessnent (EPA
1995d) and terrestrial risks were evaluated in the Ecol ogi cal R sk Assessnent for the
Terrestrial Ecosystem (EPA, 1997).

6.1 RESIDENTI AL EXPOSURE TO SLAG

The eval uati on of exposure to contam nants at waste piles included consideration of slag pile
data, with an exposure scenari o conservatively evaluating a child playing on the waste piles who
nmay come in contact with contam nants through inadvertent ingestion or dermal (skin) contact.
The dernmal contact pathway was determined to be mninal and was not considered further. The
residential risk assessnent also determined that non-lead netals in nost waste piles pose either
no risk or only lowrisk fromdirect contact while playing on the piles. For the eval uation of

| ead exposure at the waste piles, the data were found to be too limted to derive reliable
estimates of the potential inpact of direct exposures to children who play on waste piles.
Therefore a quantitative eval uation was not perforned. As stated in the prelimnary risk
assessnent and the SFS, direct contact of residents with the slag piles is not expected to
occur.

Wnd erosion and direct contact were not considered viable rel ease nechani snms for the stockpiled
fine slag. However, based on the results of the risk assessnent, there is sone concern about the
potential for particul ate rel ease and human exposure should resource utilization of the
stockpil ed fine slag be undertaken. For exanple, inhalation of slap particles could occur if the
material is disturbed fromits current state. If the resource utilization option is exercised
neasures woul d be required to prevent contam nant rel eases.

6.2 RESI DENTI AL EXPOSURE TO | MPACTED GROUNDWATER

The remedi al action objective in the 1993 SFS was to prevent |eaching of metals of concern in
concentrations that would have an adverse inpact on soils, surface water, or groundwater in the
area near the slag piles. The 1996 FS determi ned that testing of naterial under the slag pile
did not indicate that mgration of contam nants by | eaching fromthe slag contributes to

el evated nmetals beneath the slag piles. In addition, the final baseline risk assessnent

determ ned that groundwater fromthis aquifer is not currently used for drinking, and it is
relatively unlikely that it will be used for drinking in the future. It has been determ ned that
there is a mnimal potential for release of metals in | eachate fromthe stockpiled fine slag,
and that the stockpiled fine slag poses an insignificant inpact on water quality (EPA 1996).

6.3 RECREATI ONAL USER EXPCSURE TO SLAG

The AV Snelter Slag Pile area is situated in an area presently zoned as industrial/mning and is
not considered a recreational use area, thus, there is no conpl ete exposure pat hway.



6.4 WORKER EXPOSURE TO SLAG

There are no current worker exposure pathways to the stockpiled fine slag. The Sel ected

Remedy provides a contingency for resource utilization, which nay be undertaken in the future
The EPA has determned that resource utilization of the stockpiled fine slag is only appropriate
if it is encapsulated for reuse, to deter the potential release of airborne particul ates and
elimnate potential risk associated with resource utilization activities. Encapsul ation can
include the use of fine slag in concrete or asphalt aggregate; or as road base, backfill or
other construction material as long as the fine slag is chemcally bound or physically separated
from any exposure scenario by a barrier consisting of another material. Dust suppressants to
control particul ate em ssions and best nmnagenent practices to control stormmater runoff would
al so be enpl oyed to contain contam nant rel eases during inplenentati on of the contingency

r erredy.

In response to concerns raised by Leadville officials and busi ness | eaders over potenti al
liability associated with busi ness devel opnent within a Superfund Site, EPA devel oped action
levels to deternmine if chemi cal concentrations were of concern at any | ocations presently zoned
for comrercial and industrial purposes. Action |levels were devel oped only for arsenic and | ead
the contam nants of nobst concern at the Site. The action |levels were devel oped only for soil and
dust ingestion; exposure to other nedia (e.g., slag piles, waste piles) and exposure to
soi | /dust via other pathways (e.g., dermal) are considered of insignificant concern for workers.

The soil action level for |ead based on comercial/industrial exposure to soil and dust ranged
fromas |low as 2,200 parts per mllion (ppn) to as high as 19,100 ppmw th central tendency
values in the 6,100 to 7,700 ppmrange. Lead concentrations in soils in and around the slag
piles (maxi mum | ead concentration of 794 ppnm) were well below the | ead action |evel (EPA 1996).

Soil action levels for arsenic based on comercial/industrial exposure to soil and dust ranged
fromas low as 330 ppmto as high as 1,300 ppm with central tendency values in the 610 to 690
ppmrange. Arsenic concentrations in soils in and around the slag piles (nmaxi num arsenic
concentration of 5.7 ppm) were well below the | owest arsenic action |evel

6.5 ENVI RONMVENTAL EXPOSURE TO SLAG
6.5.1 AQUATI C EXPOSURE

There are no aquati c exposure pathways to stockpiled fine slag due to the | ack of rel ease
nmechani sns. No evidence of transport of slag fines by surface water runoff was observed at any
of the exam ned piles. Slag does not appear to be transported frompiles onto adjacent soils in
rivulets or channels. Pile integrity, especiaily for fines piles where this is nost critical
appears intact. Surface water runoff is not a potential release nechanismfor the AV Snelter
Slag Pile.

Additionally, air pathway analysis results indicate that wind erosion is not a viable rel ease
mechanismfor the lead slag piles, including the AV water-quenched and sorted fines piles.
Leaching to groundwater is also not a potential release nechanism Testing in subslag nateria
indicates that |eachate fromslag does not contribute to elevated netals concentrations in the
vadose zone beneath the slag piles. This conclusion is supported by the |ack of acid-generating
potential and the neutral -to-basic pH of the slag and subslag naterials.

6.5.2 TERRESTRI AL EXPCSURE

Terrestrial exposure pathways to the stockpiled fine slag are unlikely to be significant. The
slag piles do not offer any viable habitat or sustenance for terrestrial receptors. Al though
terrestrial receptors (i.e., birds, nmammals) could access the slag piles, there is no habitat or
food source to attract these receptors. As stated above, wi nd erosion, |eaching, and surface

wat er runoff are not considered potential release nechanisns for the slag piles, which

consi derably reduces the potential for terrestrial receptors to contact slag in nore attractive
envi rons.

7.0 DESCRI PTI ON OF ALTERNATI VES

A brief description of the three alternatives evaluated in the Stockpiled Fine Slag FS for the



AV Snelter Slag Pile (Terranext, 1996a) is provided below Al alternatives presented in the FS
were eval uated against the nine criteria described in the next section, and then conpared with
each of the other options.

Alternative 1; No Action

This alternative | eaves the stockpiled fine slag in place with no renediation, engineering or
institutional controls, or long-termmaintenance. Cenerally, the No Action Alternative is

provi ded for consideration as a baseline against which other technol ogi es can be conpared, in
accordance with the NCP. No Action is protective of human health and the environnment, and is
consi dered effective because no conpl ete human or ecol ogi cal exposure pat hways were identified
However, a site-wi de surface and groundwater nonitoring programw |l be devel oped once al
source areas have been addressed. Monitoring will continue until EPA determ nes that such
nmonitoring is no longer necessary to ensure that human health and the environnment are protected
D&RGNV woul d conduct any required nonitoring at the stockpiled fine slag pile to ensure that it
poses no threat to human health or the environnment. This alternative is technically feasible and
cost-effective, since it does not rely on any technol ogy and has no cost (EPA, 1996).

Alternative 2; Institutional Controls

Institutional controls involve restricting access or activities that could result in hunan
contact with the slag or increase the potential for |eaching fromstockpiled fine slag. Controls
include fencing, land-use restrictions, or deed restrictions. Additionally, conmmunity awareness
prograns could be inplenented to alert the community to any physical hazards associated with the
fine slag. Controls could be inplenented separately or in conbination. The option considered is
to fence and naintain the stockpiled fine slag located at the AV Snelter Slag Pile. Fencing
woul d elimnate the potential direct contact pathway with the fine slag piles, would be
protective of human health and the environnment because no conpl ete human or ecol ogi cal exposure
pat hways woul d exist (that is, children would not have access to the piles), and potential for
rel ease of netals in |eachate fromthe stockpiled fine slag would remain mninmal. Fencing would
al so be technically feasible. Costs associated with fencing are $163,970 with inspection and

mai nt enance costs of $8,443 for a 30-year period (EPA, 1996).

Alternative 3; Resource Wilization

The utilization of stockpiled fine slag as a resource could involve a nunber of activities

and/ or processes. At present, although options have been identified, it is not possible to
ascertain if or when the entire volune of stockpiled fine slag could be reused. Two options for
the resource utilization (materials reuse) were identified inthe FS: 1) to process the slag as
aggregate for asphalt or concrete, 2) to use slag materials for stand-alone material in
construction, such as backfill for roadbase naterial or pipe bedding.

Resource utilization would be protective of human health and the environment because appropriate
environnental controls for particul ates em ssions and stormmvater runoff would be required to
control contam nant rel eases. Consideration nust also be given to any toxic |eaching potentia
for the fine slag. Resource utilization nay narginally decrease the mninmal netals
concentrations in the stockpiled fine slag | eachate through overall volune reduction. However
the effectiveness and inplenentability of this alternative would be affected by the regi ona

mar ket demand for the material. Efforts conducted to identify narkets have been unsuccessful to
date, but a potential for future narkets exists. Therefore, the EPA has determned that this
alternative should be included as a contingency with "No Action" as the preferred alternative
(EPA, 1996). However, resource utilization of the stockpiled fine slag is only appropriate if it
is encapsulated prior to its use or reuse. Cost effectiveness is hindered by the distance the
slag material is located froma najor market and the cost associated with sorting the slag. Cost
for use of the fine slag as aggregate is estimated as a $1, 120,000 | oss after resale, while the
cost for use as fill material is estinated as a $244, 625 |l oss after resale (EPA, 1996).

8.0 SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES
Section 300.430(e)(9) of the NCP requires that the agencies eval uate and conpare the renedi al

cleanup alternatives based on the nine criteria listed below The first two criteria, (1)
overal | protection of human health and the environment and (2) conpliance with applicable or



rel evant and appropriate requirenents (ARARs) in Appendix A are threshold criteria that nust be
nmet for the Sel ected Renedy. The Sel ected Renedy nust then represent the best bal ance of the
remai ning primary bal ancing and nodifying criteria.

8.1 EVALUATI ON AND COMPARI SON CRI TERI A
8.1.1 THRESHOLD CRI TER A
1. Overall protection of human health and the environnment addresses whether or not a
remedy provides adequate protection and descri bes how potential risks posed through
each pathway are elimnated, reduced, or controlled through treatnent, engineering

controls, or Institutional Controls.

2. Conpliance with ARARs addresses whether or not a renedy will conply with identified
federal and state environmental and siting | aws and regul ati ons

8.1.2 PRI MARY BALANCI NG CRI TER A

3. Long-termeffectiveness and pernmanence refers to the ability of a renedy to naintain
reliable protection of human health and the environment over tine.

4. Reduction of toxicity, nobility and volunme through treatnent refers to the degree that the
remedy reduces toxicity, nobility, and volune of the contam nation

5. Short-termeffectiveness addresses the period of time needed to conplete the renedy and
any adverse inpact on human health and the environnment that may be posed during the
construction and i npl enentation period until cleanup goals are achi eved

6. Inplementability refers to the technical and admnistrative feasibilities of a renedy,
including the availability of materials and services needed to carry out a particul ar
option

7. Cost evaluates the estinated capital costs, operation and mai ntenance costs, and present
worth costs of each alternative.

8.1.3 MDD FYING CRITERI A

8. State acceptance indicates whether the State (CDPHE), based on its review of the
information, concurs wth, opposes, or has no corment on the preferred alternative

9. Community acceptance is based on whether conmmunity concerns are addressed by the
Sel ected Renedy and whether or not the comunity has a preference for a renedy.

8.2 EVALUATI NG THE STOCKPI LED FI NE SLAG ALTERNATI VES

The following is a brief summary of the agenci es eval uation and conpari son of stockpiled fine
slag alternatives. Additional details evaluating the alternatives are presented in the FS. This
section eval uates the performance of the stockpiled fine slag alternatives agai nst the nine
criteria discussed above, and conpares it with the other possible options. Information for this
section was obtained fromthe Final Stockpiled Fine Slag FS (Terranext, 1996a).

8.2.1 OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

This criterion is based on the |evel of protection of human health and the environnment afforded
by each alternative. All of the alternatives are protective of human health. No conpl ete human
or ecol ogi cal exposure pat hways have been identified. Based upon the chemnical conposition of
the slag and soil sanpling conducted beneath the slag, the potential for release of netals in

| eachate fromthe stockpiled fine slag is mnimal. The stockpiled fine slag has, at nost,

i nsignificant non-point source inpact on water quality.

The physical features of the slag piles have remained rel atively unchanged for nany decades.
That fact, conbined with the determnation that the only potential rel ease pathway is through
| eachate, suggests that the status of the slag is not likely to change in the near or long term



Therefore all three alternatives are protective of human health and the environnent.
8.2.2 COWLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

This criterion is based on conpliance with chemcal-, |ocation-, and action-specific ARARs.
ARARs are presented in Appendix A Al of the alternatives neet ARARs. Groundwater quality is a
function of the active interchange with surface water degraded by the rel ease of nore nobile
nmetal species fromthe nmultitude of other contam nant sources in the vicinity. The potential for
non- poi nt source netals |oading to surface water fromstockpiled fine slag | eachate is m ninal
to nonexi stent. The use of institutional controls on the stockpiled fine slag will not have any
effect on groundwater quality. Non-point source, Best Managenent Practices (BMP)to-be-considered
criteria have been inplenented along the slag piles contacting California Qulch

8.2.3 LONG TERM EFFECTI VENESS AND PERNMANENCE

This criterion is based on the nagnitude of residual risk and adequacy and reliability of
controls. No Action is an effective long-termalternative. The only identified rel ease pat hway
determ ned to have any potential to contribute to human or environnental risks is the potentia
for metals to leach fromthe stockpiled fine slag. Based upon subslag sanpling, netals have not
| eached and will not |each fromthe stockpiled fine slag in concentrations that will have an
adverse inpact on soils, surface water or groundwater in the vicinity. Based upon the hardness
of the slag, the lack of acid-generating potential and the absence of significant netals in
soils beneath the slag, the potential for exposure to nmetals of concern found in the slag is
unlikely to change in the long term Institutional controls can be effective in the long term
but are not pernmanent. Fencing requires inspections, naintenance and comunity awareness, and
nmust be renewed or replaced periodically. Resource utilization represents a reliable alternative
whi ch uses known technologies, limted only by the regi onal market demand for the stockpiled
fine slag. Resource utilization will not have a dramatic effect on the residual risk, as the
pre-resource utilization risks are mninal

8.2.4 REDUCTION CF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

This criterion is based on the treatnent process used; the anount of contam nation destroyed or
treated; the reduction of toxicity, nobility, and volume; the irreversible nature of the
treatnent; the type and quantity of residuals remaining; and the statutory preference for

t r eat ment

Institution controls and No Action do not further reduce the very limted toxicity or nobility
of metals of concern in the stockpiled fine slag. In the absence of conplete exposure pathways
there is no indication that toxicity and nobility of hazardous substances in the slag pose a
human health risk. Froma | and-use perspective, the slag volune is not an issue as tourists cone
specifically to observe historic mning practices. Inplenentation of institutional controls or
the No Action alternative, however, will not reduce the volune of the fine slag found at the
site.

Over tine, reuse could reduce the very limted potential toxicity and potential nmobility of the
stockpiled fine slag. Froma | and-use perspective, the change in the total volune of all types
of slag will not be significant if only the stockpiled fine slag is utilized.

8.2.5 SHORT- TERM EFFECTI VENESS

This criterion is based on the degree of community and worker protection offered, the potentia
environnental inpacts of the renediation, and the tine until the remedial action is conpleted
No action and institutional controls do not create additional risk to the Leadville community
during inplenmentation. For institutional controls, workers and the comunity can be adequately
and reliability protected if fencing were to be installed

Resource utilization can also be inplenented with no additional risk to the Leadville
community. Workers and the community can be adequately and reliably protected fromfugitive

particul ates and changes in stormwater drai nage when the stockpiled fine slag is utilized.

8.2.6 | MPLEMENTABI LI TY



This criterion is based on the ability to performconstruction and inplenent admnistrative
actions. No Action is technically feasible as it does not rely on any technol ogy. As the status
quo, no action is inplenentable

Institutional controls are technically feasible, as reliable fencing can be procured and
installed readily by local contractors. Land-use restrictions would require action by either the
Lake County Conmi ssioners or the Leadville Town Council. Therefore, because further action is
needed by a third party, the potential of inplenmentability of |and-use restrictions cannot be

pr edi ct ed.

Resource utilization is also technically feasible but there are unknowns as to the narketability
of the resource. Demand for the stockpiled fine slag will be dependant on a nunber of factors
including but not limted to, the level of construction activity in the vicinity of Leadville

8.2.7 CosT
Al ternative 1; No Action

As there are no costs associated with No Action, it is the nost cost effective alternative.
Alternative 2; Institutional Contro

Institutional controls involve fencing and mai ntenance of the stockpiled fine slag | ocated at
the AV Snelter Slag Pile. Fencing the AV pile would have present value capital and | abor costs
of $161, 000 and inspection and mai ntenance costs of $8,500 to inspect and maintain over a
30-year period indicated in the summary in Table 1.

Alternative 3; Resource Wilization

Resource utilization does not presently appear to be a cost-effective option even if narket
demands for the naterial are identified. Efforts conducted to identify nmarkets have been
unsuccessful to date. The options considered are 1) to process slag for use as a concrete or
asphalt aggregate in construction, and 2) to utilize slag materials for a stand-alone nmateria
in construction, such as a backfill or pipe bedding.

The cost effectiveness of these options is hindered by the distance the slag material is |ocated
froma major market and the cost associated with sorting the slag. Cost estinmates and a cost
summary are included in Table 1. Estinmates have been provided for use of the fine slag for
aggregate ($1, 120,000 loss after resale) and for use in fill material ($244,625 |oss after
resal e)

8.2.8 STATE ACCEPTANCE
The State has been consulted throughout this process and concurs with the Sel ected Renedy.
8.2.9 COWUNI TY ACCEPTANCE

Public comment on the RI/FS and Proposed Plan was solicited during a formal public coment
peri od extending from Septenber 27 to Cctober 28, 1996. It is assuned that the comunity is
general ly supportive of EPA's No Action alternative since no comments were generated during
the formal public comment period. In addition, only two oral comments were rai sed during the
public neeting held Cctober 3, 1996. These comments were in regard to the volunme of the fine
slag pile and the nature of the soil beneath the Harrison St. slag pile, which is not rel evant
to this ROD

8.2.10 SUWARY
The FS used a conparative analysis to qualitatively evaluate the perfornmance of each alternative
inrelation to each specific evaluation criterion. The purpose of this conparative analysis is
to identify the advantages and di sadvant ages of each alternative relative to one another so that

key tradeoffs could be identified

A grid conparison nethod was used to rank the alternatives and their attainnent relative to the



NCP criteria set forth in the SFS. Aternatives were ranked on a scale of 1 to 5 wth 5 being
the highest attai nment of the criterion. Total scores for each alternative were: Alternative 1
No Action at 41; Alternative 2: Institutional Controls at 39; and Alternative 3: Resource
Uilization at 36. Table 2 provides a grid conparison nethod to rank the alternatives and their
attainnent relative to the following criteria

. Protection of Human Health and the Environment - Al three alternatives are
protective of hunman health and the environnent.

. Attai nment of ARARs - All three alternatives attain ARARs.

. Long- Term Effectiveness - Al three alternatives have simlar |long-term

effectiveness. Reuse of the stockpiled fine slag would nmarginally reduce the
resi dual risk because of volunme reduction. None of the alternatives are subject to
technol ogy failure fromage or wear and tear

. Reduction of Toxicity, Mbility or Volune - None of the three alternatives reduce
the toxicity and nobility of netals of concern found in the fine slag
. Short-Term Effectiveness - Al three alternatives can be inplenented in a manner

whi ch protects the Leadville community and the workers inplenenting the renedy. The
No Action alternative elimnates disturbances of the fine grain slag and requires no
wor ker s
. Inpl emrentability - All three alternatives are inplenentable. Deed restrictions are
in effect. Land use restrictions nay not be inplenentable fromand adm nistrative
perspective as they require approval by the Lake County Conmmi ssioners. Reuse
requires that there be a commercial narket or internal need for the stockpiled fine
slag which, at this tinme, is uncertain.
. Cost - No Action is the nost cost-effective approach to neeting the renedial action
obj ectives and attaining ARARs. There are essentially no costs associated with this
remedi al option

. State Acceptance - CDPHE has been consul ted throughout the RI/FS process.
. Community Acceptance - The community has been consul ted throughout the RI/FS
process

Sel ection of the No Action alternative was based on this analysis.
9.0 SELECTED REMEDY

Based upon consi deration of CERCLA requirenents, the detailed analysis of alternatives, and
public coments, EPA has determned that the No Action alternative presented in the Proposed
Plan, with no nodifications, is the appropriate renmedy for the stockpiled fine slag at the AV
Snelter Slag Pile of QU3 within the California @il ch Superfund Site. The No Action alternative
| eaves the stockpiled fine slag in its existing condition with no control or cleanup planned.
The No Action alternative, as described in the Proposed Plan, includes a contingency for future
utilization of the slag, if it is encapsulated prior to its use or reuse

The No Action alternative is protective of hunman health and the environnent, and is considered
effective because no conplete human or ecol ogi cal exposure pathways were identified and because
the potential for release of netals in leachate is mninal. Based on subslag sanpling netals
have not | eached and will not |each fromthe stockpiled fine slag in concentrations that wll
have an adverse inpact on soils, surface water, or groundwater in the area. Sl ag hardness, the
lack of acid-generating potential, and the absence of any significant netals beneath the slag
also indicate that the potential for exposure to netals of concern found in the slag is unlikely
to change in the long term This alternative is technically feasible and cost effective, since
it does not rely on any technol ogy and has no cost.

Resource utilization would only inplenented if future regional narket demand exists for the
material. Encapsul ation of the fine slag ensures that the contingency renedy is al so protective
of human health and the environment. Encapsul ation can include the use of the fine slag in
concrete or asphalt aggregate; or as road base, backfill or other construction material as |ong
as the fine slag is chemcally bound or physically separated fromany exposure scenario by a
barrier consisting of another nmaterial. Dust suppressants to control particulate em ssions and
best managenent practices to control stormmater runoff would al so be enployed to contain

contam nant rel eases during i nplenentati on of the contingency renedy.

10. 0 STATUTCORY DETERM NATI ONS



Under CERCLA Section 121, EPA nust select a renedy that is protective of human health and the
environnent; that conplies with ARARs; is cost effective; and utilizes pernmanent sol utions, and
alternative treatnent technol ogies, or resource recovery technol ogi es to the naxi num extent
practicable. In addition, CERCLA includes a preference for renedies that include treatnent which
permanently and significantly reduces the volune, toxicity, or nobility of hazardous wastes as a
principal elenent. However, the Sel ected Renedy, No Action, does not satisfy the statutory
preference for treatnent as a principal elenent of the renmedy. Treatnent was considered
unnecessary as the Sel ected Renedy is protective of hunman health and the environnent. The
follow ng sections discuss how the Sel ected Renedy nmeets statutory requirenents

10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The selected renmedy is protective of human health and the environnment because 1) no conplete
human or ecol ogi cal exposure pathways were identified and 2) netals have not |eached and wll
not |leach fromthe stockpiled fine slag that will have an adverse inpact on soils, surface water
or groundwater in the area.

Because the estimated action levels for recreational |and-use scenarios are significantly above
current surficial soil concentrations for both | ead and arsenic, there appears to be relatively
little uncertainty in the conclusion that current surface soils do not pose unacceptable risk
levels to recreational site visitors anywhere within the QU boundaries (EPA, 1995b). In
addition, the AV Snelter Slag Pile area is situated in an area presently zoned as
industrial/mning and is not considered a recreational use area (EPA, 1996).

There are no current worker exposure pathways to the stockpiled fine slag. The Sel ected Renedy
provides a contingency for resource utilization, which nay be undertaken in the future. The EPA
has determ ned that resource utilization of the stockpiled fine slag is only appropriate if

it is encapsulated prior to its use or reuse, to deter the potential release of airborne
particulates and elimnate potential risk associated with resource utilization activities. Dust
suppressants to control particul ate em ssions and best nanagenent practices to contro
stormwat er runoff woul d al so be enployed to contain contam nant rel eases during inplenmentation
of the contingency renedy.

The soil action level for |ead based on comercial/industrial exposure to soil and dust ranged
fromas |low as 2,200 parts per mllion (ppn) to as high as 19,100 ppmw th central tendency
values in the 6,100 to 7,700 ppmrange. Lead concentrations in soils in and around the slag
piles (maxi mum | ead concentration of 794 ppnm) were well below the | ead action |evel (EPA 1996).

Soil action levels for arsenic based on comercial/industrial exposure to soil and dust ranged
fromas |low as 330 ppmto as high as 1,300 ppm with central tendency values in the 610 to 690
ppmrange. Arsenic concentrations in soils in and around the slag piles (nmaxi mum arsenic
concentration of 5.7 ng/kg) were well below the | owest arsenic action |evel

10.2  COWPLI ANCE W TH ARARs

The Sel ected Renmedy will conply with all ARARs identified in Appendix Ato this ROD. No waiver
of ARARs is expected to be necessary.

10.3  COST EFFECTI VENESS

Section 360.430(f)(ii)(D) of the NCP requires evaluation of cost effectiveness. The Sel ected
Remedy is cost effective because it has no cost.

10.4  UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE
TREATMENT TECHNOLOG ES (OR RESQURCE RECOVERY
TECHNOLOG ES) TO THE MAXI MUM EXTENT PGSSI BLE

No renedial action is necessary to ensure protection of human health and the environnent. The
contingency allows for resource recovery if supported by regi onal market denmand

10. 5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT



Treatnment of the stockpiled fine slag at the AV Snelter Slag Pile was not consi dered because the
No Action alternative is protective of human health and the environnent.

11. 0 DOCUMENTATI ON CF SI GNI FI CANT CHANGES

The Proposed Plan for stockpiled fine slag at the AV Snelter Slag Pile was rel eased for public
comrent in Septenber 1996. The Proposed Plan identified Alternative 1, No Action, as the
preferred alternative, with the contingency that resource utilization nay be undertaken in the
future. Resource utilization of the stockpiled fine slag would only be appropriate if it is
encapsul ated prior to its use or reuse. No coments were received during the public conmrent
peri od. Subsequently, EPA determned that no significant changes to the renedy, as it was
originally identified in the Proposed Plan, were necessary.
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TABLES
TABLE 1

ESTI MATES OF COSTS FOR REMEDI AL ALTERNATI VES

CPTION 1
CALI FORNI A GULCH
ARKANSAS VALLEY SLAG PI LE
LEADVI LLE
ALTERNATI VE: I NSTI TUTI ONAL CONTROLS (1)
| TEM FENCE THE AV FI NE SLAG PI LE

DI RECT CAPI TAL COSTS

(i ncludes Labor, Equiprment and Material s,

Cost s
COVPONENT
1. Mobilize Materials
2. Oficel/Storage trailer (8 x30')
3. Eart hwor k (450 hp bul | dozer)
4. Wilities
El ectric

Phone
Sanitary Station

5. Fence Materials
Fenci ng
Cor ner Post
Br aces
Doubl e Swi ng Gates
Locks

TOTAL DI RECT COSTS

Unl ess Ot herw se Not ed)
TOTAL

UNI'T

Lunp

Lunp

Cubi ¢ Yards

Mont h
Mont h
Mont h

Li nea
Each
Each
Openi ng
Each

Feet

QUANTI TY

5, 000

[EnY

5, 300
50
106

UNI'T

COosTS

$2, 700.
$1, 800.

$2.

$1, 300.
$6, 00.
$90.

$16.
$95.
$35.
$970.
$15.

00

00

50

00
00
00

00
00
00
00
00

CAPI TAL
COsTS

$2, 700

$1, 800

$12, 500

$1. 300

$600
$90

$84, 800
$4, 750
$3, 710
$2, 910

$45

$115, 205



I NDI RECT CAPI TAL COSTS (% of Direct Capital Costs)

1. Engi neeri ng and Design (10% of Capital Costs) $11, 521
2. Conti ngency Al l owance (20% of Capital Cost) $23, 041
3. Q her Indirects

Regul atory License/Permts (3% of Direct Capital Costs) $5, 760
TOTAL | NDI RECT COSTS $46, 082
PRESENT VALUE O OPERATI ON AND MAI NTENANCE COSTS Year 30 $750. 00 $8, 443

Annual | nspection and nai nt enance
TOTAL COSTS $163, 970
ASSUMPTI ONS/ COMVENTS

Ei ght (8) loads of fencing materials will be hauled using flatbed trailers.

I ncl udes nob and denob. set-up and | eveling, tear-down and nonthly | easing charge.

Eart hwor k consi sts of consolidating sorted and water-quenched fine slags before fencing: no nob or denob. onsite contractor utilized.
Fencing is 6 ga. Galvanized wire, 6' high, no barbed wre.

Gates are 20' wide and include posts and hardwar e.

arpwDdRE

Source: Terranext, 1996a



TABLE 1 (Conti nued)
ESTI MATES OF COSTS FOR REMEDI AL ALTERNATI VES

CALI FORNI A GULCH
LEADVI LLE, COLCRADO

ALTERNATI VE: RESOURCE UTI LI ZATI ON (1)

| TEM FI NE SLAG ADDI TI VE MATERI AL | N CONSTRUCTI ON
Aggregate for concrete or asphalt, additive to building materials, additive to
grout, concrete and slurry formations)

DI RECT CAPI TAL COSTS:

(I'ncl udes Labor, Equi prent and Materials, Unless O herw se Noted)

TOTAL
COVPONENT UNIT QUANTI TY COsTS COsTS
1. Rescreen Material CQubi ¢ Yards 190, 000 $5. 68 $1, 079, 200
2. Load and haul Cubi c Yards 190, 000 $3. 25 $617, 500
TOTAL DI RECT COSTS $1, 696, 700
| NDI RECT CAPI TAL COSTS (% of Direct Capital Costs)
1. Engi neering and Design (10% of Capital Costs) $169, 670
2 Contingency Al owance (20% of Capital Cost) $339, 340
3. Oher Indirects
Regul atory License/Permits (5% of Drect Capital Costs) $84, 835
TOTAL | NDI RECT COSTS $593, 845
CREDI TS FROM SALE OF PRODUCT MATERI AL
1. Additive CQubi c Yard 171, 000 $6. 50 $(1, 111, 500)
2. Backfill WMaterial Cubic Yard 19, 000 $3. 10 $(58, 900)
TOTAL CREDI T $(1, 170, 400)
TOTAL COSTS/ PROFI T('S) $1, 120, 145

ASSUVPTI ONS/ COMMENTS

AV fine slag pile volumes are used to conpute costs.

90% of material will be suitable for use as additive.

10% of naterial used as backfill material.

No operations and nai ntenance costs are necessary over an extended peri od.

Credits fromsale of product naterial have been reduced to reflect transportati on costs to a najor narket.

agrwNPE



TABLE 1 (Conti nued)
ESTI MATES OF OOSTS FOR REMEDI AL ALTERNATI VES

CALI FORNI A GULCH
LEADVI LLE, COLCRADO

ALTERNATI VE: RESOURCE UTI LI ZATI ON ( 2)
| TEM USED AS STAND ALONE MATERI AL | N CONSTRUCTI ON
(Fill material)

DI RECT CAPI TAL COSTS
(I'ncl udes Labor, Equi prent and Material, Unless O herw se Noted)
COVPONENT UNIT

1. Load and Haul CQubi ¢ Yards
TOTAL DI RECT COSTS

| NDI RECT CAPI TAL COSTS (% of Direct Capital Costs)

1. Engi neering and Design (10% of Capital Costs)

2. Contingency Allowance (2% of Captial Cost)

3. Gher Indirects

Regul atory License/Permts (5% of D rect Capitol Costs)

TOTAL | NDI RECT COSTS

TOTAL CCSTS (Direct plus Indirect)

CREDI TS FROM SALE OF PRCDUCT MATERI AL

1. Backfill Material Cubic Yard

TOTAL CREDI T
TOTAL COSTS/ PROFI T( S)

ASSUMPTI ONS/ COMVENTS
AV Fine slag volunes are used to conpute costs.

100% of materials will be suitable for use as backfill.
Load and haul is for conveyance to suitable rail |oading dock.

ghrONE

Annual Qperation and Mai ntenance costs are included in estinate.

Source: Terranext, 1996a

CAPI TAL
QUANTI TY COosTS
190, 000 $3. 25
190, 000 $3.10

Credits fromsale of product material have been reduced due to transportation costs to a major market.

TOTAL
COosTS

$617, 500

$617, 500

$61, 750
$123, 500

$30, 875
$216, 125

$833, 625

$( 589, 000)

$( 589, 000)
$244, 625



1

2)
3)

4)

GRI D COVPARI SON METHCOD FCR ALTERNATI VES ANALYSI S

Citerion

Protection of Hunman Heal th and
Envi r onnent

Attai nment of ARARs
Long term Ef f ecti veness

Reduction of Toxicity, Mbility or
Vol ume

5) Short term Effectiveness
6) Inplementability

7) Cost

8) State Acceptance

9) Community Acceptance

Tot al

Not es:

Sour ce: Terranext, 1996a

TABLE 2

Al ternative 1
No
Action

41

Scal e of 1-5, where 5 = H ghest Attai nnent

Al ternative 2
I nstitutional
Control s

39

Al ternative 3
Resour ce
Uilization

36



APPENDI X A

ARARs
SUMVARY OF FEDERAL AND STATE ARARS
St andard, Requirenent, Ctation Appli cabl e Rel evant and Descri ption
Criteria, or Limtation Appropriate
FEDERAL

Clean Air Act, 40 CFR Part 50 No No Nati onal anbient air quality standards (NAAQS) are

National Primary and Secondary i mpl enent ed through the New Source Revi ew Program and

Anbient Air Quality Standards State Inplenentation Plans (SIPs). The federal New
Sour ce Revi ew program address only najor sources. There
will be no em ssions associated with the chosen renedi a
action in QU3. Em ssions associated with the conti ngency
remedy will be limted to fugitive dust associated with
movi ng and sorting the slag for reuse. These activities will
not constitute a major source. Therefore, attainment and
mai nt enance of NAAQS pursuant to the New Source
Revi ew Program are not ARARs. See Col orado Air
Pol I ution Prevention and Control Act concerning
applicability of requirenents inplemented through the SIP

National H storic Preservation 16 USC ° 470 et seq. Yes --- Expands historic preservati on prograns; requires

Act (NHPA) 40 CFR ° 6. 301(b) preservation of resources included in or eligible for listing

36 CFR Part 63, Part 65, on the National Register for Historic Places
Part 800

Executive Order 11593 16 USC ° 470 Yes --- Directs federal agencies to institute procedures to ensure

Prot ecti on and Enhancenent of prograns contribute to the preservation and enhancenent

the Cultural Environnent of non-federally owned historic resources. Consultation
with the Advisory Council on H storic Preservation is
required if renoval activities should threaten cultura
resour ces.

Hazardous material s 49 USC ° 1801-1813 Yes --- Regul ates transportation of hazardous materials

Transportation Act 49 CFR 107, 171-177 (for contingency

reuse only)



SUMVARY OF FEDERAL AND STATE ARARS ( Conti nued)

St andard, Requirenent, Ctation Appl i cabl e Rel evant and Description
Criteria, or Limtation Appropriate

STATE OF COLCRADO

Col orado Air Pollution
Prevention and Control Act

Col orado Air Pollution
Prevention and Control Act

Col orado Air Pollution
Prevention and Control Act

Col orado Air Pollution

Prevention and Control Act

Col orado Air Pollution
Prevention and Control Act

5 CCR 1001, Regulation 1,
Section Il1.D

5 CCR 1001-3;
Sections I11.D. 1. b, c,d.
Sections I11.D. 2.b,c,e,f
Regul ation |

5 CCR 1001- 4;
Regul ation 2

5 CCR 1001-5
Regul ation 3
APENs

5 CCR 1001-10
Part C (1)&(11)
Regul ation 8

9.

Yes

Yes (for contingency
reuse only)

Yes (for contingency
reuse only)

Yes (for contingency
reuse only)

Yes
(for contingency
reuse only)

Requires all sources of particulate enmissions to apply
technically feasible and economi cally reasonable contro
measures. APCD has the authority to ask for a fugitive

em ssion control plan fromany |ocation, if blow ng
particulate matter is a problem The site does not need to
be in active use for this requirenent to apply. Technically
f easi bl e and economically reasonabl e control measures wl |
be applied to reuse of the stockpiled fine slag.

Regul ati on No. 1 provisions concerning fugitive em ssions
for storage and stockpiling activities, haul roads, and haul
trucks are applicable (5 CCR 1001-3; Sections
I11.D,2.b,c,e,f,g.) to the reuse contingency.

Provi si ons concerning odors would be applicable if
contingency reuse were to cause objectionabl e odors.

Subst antive provisions of APENs will be net.

Regul ation 8 sets emssion linits for lead. Applicants are
required to eval uate whether the proposed activities would
result in the Regulation 8 | ead standard bei ng exceeded.
There are no em ssions associated with the chosen renedi al
action. The contingency reuse in QU3 is not projected to
exceed the enission levels for |ead, although some |ead
em ssions may occur. Conpliance with Regulation 8 will

be achi eved by adhering to a fugitive em ssions control

pl an prepared in accordance with Regul ati on No. 1.



St andard, Requirenent,
Criteria, or Limtation

Col orado Air Pollution
Prevention and Control

Col orado Water Quality Control
Act, Storm Water D scharge
Regul ati ons

Col or ado Noi se Abatenent Act

Ctation

5 CCR 1001- 14;
Anbient Air Quality
St andar ds

5 CCR 1002-2

CRS °° 25-12-101 to 108

SUMVARY COF FEDERAL AND STATE ARARS ( Conti nued)

Appl i cabl e

Yes (for contingency
reuse only)

Yes

Yes (for contingency
reuse only)

Rel evant and
Appropriate

Description

Provi si ons concerning State TSP standards and Feder al

PM 10 standards would apply if contingency reuse occurs,

or if the Site is the subject of fugitive em ssion conplaints.
In such a case, conpliance with the applicable provisions of
the Colorado air quality requirenents will be achieved by
adhering to a fugitive em ssions control plan prepared in
accordance with Regul ation No. 1.

Est abl i shes requirenments for stormwater discharges (except
portions relating to Site-wi de Surface and G oundwater).
Substantive requirenents for stormwater discharges
associated with construction activities are applicable.

Est abl i shes naxi mum perm ssi bl e noi se | evels for
particular time periods and | and use.



